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The Effect of Freezing Storage Duration on Physical and Chemical Properties
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Regarding of inconsistency in texture of emulsion sausage made of some frozen pork batches
found at the Livestock Development and Research Center, Chiang Mai, this paper aimed to investigate
the effect of freezing storage duration on the meat’s physical and chemical properties and to specify a
suitable storage duration. The fresh pork tenderloin was selected with similar size, color, and weight.
Then washed with clean water and trimmed by separating only the red meat, each piece weighs about
500 grams, and packed in a zip lock bag. For 6 months, pork meat was stored at -40°C and sampled to
analyse for its physical properties (color, texture, and microstructure) and chemical properties (pH value,
moisture content, thawing loss, protein, and fat contents) each month. The results showed that the
meat color changed from a bright red to a darker with paler red tone during the freezing storage. The
freezing storage altered some texture properties of pork meat which demonstrated by a decrease of
springiness and an increase of hardness and chewiness after 3 months. These also corresponded to the
microstructure photos. The pH value of the frozen pork meat tended to increase until the 4™ month
and slightly decreased thereafter. There was no difference in the moisture content between fresh and
frozen pork meat while the thawing loss increased. In terms of protein, the detected amount seemed
unchanged but the fat content decreased after 2 months. The overall analysis results implied some
deteriorations of pork meat during frozen storage and suggested that the use of more than 3-month

frozen storage should be avoided.
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Table 1 Changes in color values (L*, a*, b*) of pork meat during freezing storage

Storage time L* value a* value b* value
(month)
Fresh pork 50.57+2.23¢ 4.16+0.68° 13.72+0.81¢
1 54.94+1.09° 7.34+1.18° 17.76+0.43°
2 56.88+1.32°° 6.69+1.14° 16.90+0.42°
3 59.74+2.20° 7.02+0.48% 17.80+0.70°
q 60.00+3.01° 6.28+1.16° 17.64+0.88°
5 60.34+2.20° 6.92+0.75° 17.78+0.81°
6 59.71+1.36° 6.26+0.35° 17.60+0.48°

Data are expressed as mean values + SD values. Mean values + SD values with different superscripts in the same column differ

significantly at P<0.05.
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Table 2 Changes in texture profile of pork meat during freezing storage

Storage time

Texture properties

Hardness Cohesiveness™ Springiness Chewiness
(month) (N) index index
Fresh pork 4.76+0.84 0.50+0.06 3.71+1.45° 0.68+0.05°
1 5.11+3.97° 0.48+0.06 1.70+1.49° 0.58+0.15°
2 3.63+1.34° 0.48+0.03 0.62+0.03° 0.58+0.15°
3 4.30+1.74% 0.47+0.04 0.63+0.08° 1.42+0.64%°
4 8.88+2.91° 0.46+0.07 0.59+0.05° 3.03+1.55°
5 8.55+2.55% 0.46+0.04 0.61+0.05° 3.02+1.99°
6 8.17+2.39° 0.45+0.03 0.58+0.05° 2.53+1.25%

Data are expressed as mean values + SD values. Mean values + SD values with different superscripts in the same column differ

significantly at P<0.05; ns = not significant (P>0.05).
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2 v et mod
M 3000% 50mm 1000%V ETD SE 138 pm

P

3 3000x 11Amm 1000KV ETD SE 138 pm

Figure 1 Microstructure of fresh pork (A) and frozen pork after storage for 1 month (B), 2 months (C),
3 months (D), 4 months (E), 5 months (F) and 6 months (G) at 3000x magnification
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fududsluszarnarfiuiuninaednsgydedian
nsvharaetudedigandn Chol et al. (2018) wuth
dounzutudeiimsgydethanmshazaietiuds
dindu armanansalunisduiianas wasideduia
wietu fowFeufisuduideunsan esanlu
serinnmsuduivsiinsvhazanelassaiaduleves
n&raileliAnaudens dsaonadoatuningdis
Tassaramaganiafiuansliifiusiniiiinanwdn
yosiuds lfAansgydetianmsiazans

Wndweailodniluliunadigu (Zhang et al., 2022)

nmswasuaslBinalusivuasluiiy
nMaAsuutasUiinalsiuesionyan
waztilonyudids Fauans Table 2 nudfiuiuna
Tusiuoglutaasening 20.05-24.40 Wesidud Fs91n
nansnaassuandliiiunsUasunasuesuiinm
Tusiuluionyanuazdonyutudslddaau Tnoua
navanestisiudliifudanisududedifnadeans
Wasuwadlassaaduleludony dinsurudsons

yMlmAnn1sa suan nlusiuvduy wenanni
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Lﬁamﬁﬁmﬁmiwﬁﬁ?ummﬂLﬁaﬂuaxﬁauﬁ’u ORGRE!
denavi i vsunalusfufiuansneiu vlwlddiu
wultuwesnsiUasuulaslnalusiusswinenis
uwhEonud sidaau Faumnamnemideves Wu et al.
(2021) fisr891u31 nsutudsfinariliusinalusiu
odwianas Fadunananmsgadelasadadule
N15gadsanInvelUIiu Lagn15INAIN YN
Tsiuluszminamsudifenuds uenaniinisanas
yosUsialusiunrainduniousunisgayde
Tuszinmsiaraneiiednimendansudidenuds
nMsivnwanfisdiiissuazUaeaulutudenou
lduauazudsgy ihlvidmsazangveddusiuanas
(Protein solubility) muaiusalunisiiad dadu
anas (Emulsion stability) kaza1uaIsalunisiu

Sairanasduiy (Water binding stability) (Reddy

=

et al., 1995) %

¥
A o €

naULevaniladn’ 91nn1sAusne luan NwILD
(Chantarat et al., 2005)
1NN5IATIERNSIURsURUasUS U aulasiu

I v ] dyd = a
wdudua¥fansgaydevelusiu

voud onyanuarid onyAnunisududs wudad
USunauanaeanuegaiidediAgynieada (P<0.05)
Fauandlu Table 3 ifonyanuasidonyutudaiy
sreziian 1 ey IUsunaluduwindu 1.23 way 1.27
Wosidus muaau mendanmsiiusnenluanwuauds
Huszezmdast 2 89 6 Wou Wevyurudaiiuiaina
lyduanatey5v1319 0.69-0.25 Wasiwun YTuna
"Lﬁuﬁ’uﬁaﬂaaashwiaﬁaﬂuL‘l‘famgLLﬁziLLﬁﬁa AININNIT
gansvesdinluiodnd Fuindulneeuleidma
uazoalnafaveuilodns (Hussein et al, 2020)

Table 3 Changes in chemical properties of pork meat during freezing storage

Storage time pH %MC,,"° Thawing loss Protein Fat content
(month) (%) content (%) (%)
Fresh pork 557+0.06°  74.62+0.08 - 22.75+0.07° 1.23+0.06°
1 6.11+0.09°  75.71+1.61 4.21+0.12° 20.55+0.07° 1.27+0.04°
2 6.27+0.05° 74.79+0.21 4.89+0.02° 20.40+0.57° 0.69+0.04°
3 6.90+0.04°  74.09+0.69 5.60+0.11° 24.40+0.00° 0.60+0.01°
4 7.02+0.15%  75.18+0.12 5.74+0.22° 22.71+0.14° 0.45+0.02°
5 557+0.06°  74.90+0.48 7.36+0.21° 20.05+0.35" 0.25+0.01¢
6 5.70+0.21°  75.79+27.41 8.05+0.33° 24.05+1.20° 0.34+0.01<

Data are expressed as mean+SD. Mean+SD with different superscripts in the same column differ significantly at P<0.05;

ns = not significant (P>0.05).
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